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1
SHIFT REGISTER AND A DISPLAY

FIELD OF THE DISCLOSURE

The present invention relates to the technical field of dis-
play technology, and particularly to a shift register and a
display.

BACKGROUND

A shift register is used for providing driving signals for gate
lines and includes a plurality of shift register units arranged at
a plurality of stages.

FIG. 1A is a schematic structure diagram of a shift register
unit in the prior art, and FIG. 1B is a timing sequence diagram
of the shift register unit shown in FIG. 1A. As shown in FIG.
1A, the shift register unit includes 12 thin film transistors
(TFTs)and a storage capacitor, and a shift register constituted
by the shift register units can only achieve a forward scanning
driving instead of a bi-directional scanning driving.

SUMMARY

Embodiments of the present disclosure provide a shift reg-
ister for solving the problem that the shift register in the prior
art can only perform a forward scanning driving but can not
perform a bi-directional scanning driving, and further provide
a display including the shift register.

According to an aspect, there is provided a shift register
including a plurality of shift register units at a plurality of
stages, the shift register unit at each stage including:

afirst Thin Film Transistor (TFT) for charging or discharg-
ing a pulling-up node under the control of a driving input
signal and a scanning direction selection signal, wherein the
first TFT serves as a start switch of the shift register unit at the
stage to charge the pulling-up node during a forward scanning
driving and serves as a reset switch of the shift register unit at
the stage to discharge the pulling-up node during a reverse
scanning driving;

a second TFT for charging or discharging the pulling-up
node under the control of a first reset signal and the scanning
direction selection signal, wherein the second TFT serves as
areset switch of the shift register unit at the stage to discharge
the pulling-up node during a forward scanning driving and
serves as a start switch of the shift register unit at the stage to
charge the pulling-up node during a reverse scanning driving;

a reset unit for resetting the pulling-up node and an output
terminal; and

a pulling-up unit for pulling up a potential at the output
terminal during an outputting phase.

In an example, a gate of the first TFT is connected to an
input terminal, a source of the first TFT is connected to the
pulling-up node, a drain of the first TFT is connected to a first
scanning direction selection signal input terminal;

a gate of the second TFT is connected to a first reset signal
input terminal RESET, a source of the second TFT is con-
nected to the pulling-up node, and a drain of the second TFT
is connected to the first scanning direction selection signal
input terminal.

In an example, the pulling-up unit may include:

athird TFT having a gate connected to a first terminal of a
storage capacitor, a source connected to the output terminal
and a drain connected to a first clock signal input terminal;

the storage capacitor having the first terminal connected to
the pulling-up node and a second terminal connected to the
output terminal.
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In one embodiment, the reset unit may include:

a fourth TFT having a gate connected to a second clock
signal input terminal, a source connected to a low level and a
drain connected to the output terminal;

a fifth TFT having a gate connected to a pulling-down
control node, a source connected to a pulling-down node and
a drain connected to the second clock signal input terminal;

a sixth TFT having a gate connected to the pulling-up node,
a source connected to the low level and a drain connected to
the pulling-down node;

a seventh TFT having a gate and a drain connected to the
second clock signal input terminal and a source connected to
the pulling-down control node;

an eighth TFT having a gate connected to the pulling-up
node, a source connected to the low level and a drain con-
nected to the pulling-down control node;

a ninth TFT having a gate connected to the pulling-down
node, a source connected to the low level and a drain con-
nected to the pulling-up node; and

a tenth TFT having a gate connected to the pulling-down
node, a source connected to the low level and a drain con-
nected to the output terminal.

In another embodiment, the shift register unit at each stage
may also include a first reset control unit for ensuring that the
output terminal is reset by the reset unit.

In an example, the first reset control unit may include:

an eleventh TFT having a gate connected to the first reset
signal input terminal, a source connected to the low level and
a drain connected to the output terminal; and

a twelfth TFT having a gate connected to the input termi-
nal, a source connected to the low level and a drain connected
to the output terminal.

In another embodiment, the reset unit may include:

a fifth TFT having a gate connected to the pulling-down
control node, a source connected to the pulling-down node
and a drain connected to the second clock signal input termi-
nal;

a sixth TFT having a gate connected to the pulling-up node,
a source connected to the low level and a drain connected to
the pulling-down node;

a seventh TFT having a gate and a drain connected to the
second clock signal input terminal and a source connected to
the pulling-down control node;

an eighth TFT having a gate connected to the pulling-up
node, a source connected to the low level and a drain con-
nected to the pulling-down control node;

a ninth TFT having a gate connected to the pulling-down
node, a source connected to the low level and a drain con-
nected to the pulling-up node;

a tenth TFT having a gate connected to the pulling-down
node, a source connected to the low level and a drain con-
nected to the output terminal; and

a thirteenth TFT having a gate connected to a second reset
control unit, a source connected to the low level and a drain
connected to the output terminal;

wherein the second reset control unit is used to ensure that
the output terminal OUT is reset by the reset unit.

In an example, the second reset control unit may include:

a fourteenth TFT having a gate connected to the first reset
signal input terminal, a source connected to the gate of the
thirteenth TFT and a drain connected to the second scanning
direction selection signal input terminal;

a fifteenth TFT having a gate connected to the input termi-
nal, a source connected to the gate of the thirteenth TFT and
a drain connected to the second scanning direction selection
signal input terminal; and
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a sixteenth TFT having a gate connected to the first scan-
ning direction selection signal input terminal, a source con-
nected to the low level and a drain connected to the gate of the
thirteenth TFT.

In another embodiment, the second reset control unit may
include:

aseventeenth TFT having a gate connected to the first reset
signal input terminal, a source connected to the gate of the
thirteenth TFT and a drain connected to the second scanning
direction selection signal input terminal;

an eighteenth TFT having a gate connected to the input
terminal, a source connected to the gate of the thirteenth TFT
and a drain connected to the second scanning direction selec-
tion signal input terminal;

anineteenth TFT having a gate connected to a second reset
signal input terminal, a source connected to the low level and
a drain connected to the gate of the thirteenth TFT; and

a twentieth TFT having a gate connected to a third reset
signal input terminal, a source connected to the low level and
a drain connected to the gate of the thirteenth TFT.

According to another aspect, there is provided a display
including any one of the above-described shift registers.

The shift register and display according to the embodi-
ments of the present disclosure can achieve a bi-directional
scanning driving.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a schematic structure diagram of a shift register
unit in the prior art;

FIG. 1B is a driving timing sequence diagram of the shift
register unit shown in FIG. 1A;

FIG. 2A is a schematic structure diagram of a shift register
unit according to an embodiment of the present disclosure;

FIG. 2B is a schematic structure diagram of another shift
register unit according to an embodiment of the present dis-
closure;

FIG. 3 is a schematic structure diagram of a shift register
unit according to a particular embodiment 1 of the present
disclosure;

FIG. 4 is a schematic structure diagram of a shift register
including the shift register unit shown in FIG. 3;

FIG. 5 is atiming sequence diagram for a forward scanning
driving of the shift register shown in FIG. 4;

FIG. 6 is a timing sequence diagram for a reverse scanning
driving of the shift register shown in FIG. 4;

FIG. 7 is a schematic structure diagram of a shift register
unit according to a particular embodiment 2 of the present
disclosure;

FIG. 8 is a schematic structure diagram of a shift register
including the shift register unit shown in FIG. 7 and having 5
driving signals;

FIG.9is a timing sequence diagram for a forward scanning
driving of the shift register shown in FIG. 8;

FIG. 10 is a timing sequence diagram for a reverse scan-
ning driving of the shift register shown in FIG. 8;

FIG. 11 is a schematic structure diagram of a shift register
including the shift register unit shown in FIG. 7 and having 6
driving signals;

FIG. 12 is a timing sequence diagram for a forward scan-
ning driving of the shift register shown in FIG. 11;

FIG. 13 is a timing sequence diagram for a reverse scan-
ning driving of the shift register shown in FIG. 11;

FIG. 14 is a schematic structure diagram of a shift register
unit according to a particular embodiment 3 of the present
disclosure;
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FIG. 15 is a schematic structure diagram of a shift register
including the shift register unit shown in FIG. 14 and having
4 driving signals;

FIG. 16 is a schematic structure diagram of a shift register
unit according to a particular embodiment 4 of the present
disclosure; and

FIG. 17 is a schematic structure diagram of a shift register
including the shift register unit shown in FIG. 16 and having
4 driving signals;

DETAILED DESCRIPTION

In order to make the technical problem to be solved, the
technical solutions and advantages of the embodiments of the
present disclosure more clear, descriptions will be made for
the embodiments of the present disclosure, taken in conjunc-
tion with the accompanying drawings.

In Embodiments of the present disclosure, it is provided a
shift register including a plurality of shift register units at a
plurality of stages as shown in FIG. 2A, the shift register unit
at each stage including:

a first Thin Film Transistor (TFT) T1 for charging or dis-
charging a pulling-up node PU under the control of a driving
input signal and a scanning direction selection signal,
wherein the first TFT T1 serves as a start switch of the shift
register unit at the stage to charge the pulling-up node PU
during a forward scanning driving and serves as a reset switch
of'the shift register unit at the stage to discharge the pulling-up
node PU during a reverse scanning driving;

asecond TFT T2 for charging or discharging the pulling-up
node PU under the control of a first reset signal and the
scanning direction selection signal, wherein the second TFT
T2 serves as a reset switch of the shift register unit at the stage
to discharge the pulling-up node PU during a forward scan-
ning driving and serves as a start switch of the shift register
unit at the stage to charge the pulling-up node PU during a
reverse scanning driving;

a reset unit for resetting the pulling-up node PU and an
output terminal OUT;

a pulling-up unit for pulling up a potential at the output
terminal OUT during an outputting phase.

In an example, as shown in FIG. 2A, a gate of the first TFT
T1 is connected to an input terminal INPUT, a source of the
first TFT T1 is connected to the pulling-up node PU, and a
drain of the first TFT T1 is connected to a first scanning
direction selection signal input terminal CLK'";

a gate of the second TFT T2 is connected to a first reset
signal input terminal RESET, a source of the second TFT T2
is connected to the pulling-up node PU, and a drain of the
second TFT 12 is connected to the first scanning direction
selection signal input terminal CLK'.

In an example, as shown in FIG. 2B, the pulling-up unit
may include:

athird TFT T3 having a gate connected to a first terminal of
a storage capacitor C1, a source connected to the output
terminal OUT and a drain connected to a first clock signal
input terminal CLK;

a storage capacitor C1 having the first terminal connected
to the pulling-up node PU and a second terminal connected to
the output terminal OUT.

The shift register provided by the above embodiment of the
present disclosure can achieve a bi-directional scanning driv-
ing.

Particular implementations of the above shift register will
be explained below by a plurality of particular embodiments:
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Embodiment 1

In an example, as shown in FIG. 3, the reset unit described
above may include:

a fourth TFT T4 having a gate connected to a second clock
signal input terminal CLKB, a source connected to a low level
VSS and a drain connected to the output terminal OUT;

a fifth TFT T5 having a gate connected to a pulling-down
control node PD_CN, a source connected to a pulling-down
node PD and a drain connected to the second clock signal
input terminal CLKB;

a sixth TFT T6 having a gate connected to the pulling-up
node PU, a source connected to a low level VSS and a drain
connected to the pulling-down node PD;

aseventh TFT T7having a gate and a drain connected to the
second clock signal input terminal CLKB and a source con-
nected to the pulling-down control node PD_CN;

an eighth TFT T8 having a gate connected to the pulling-up
node PU, a source connected to the low level VSS and a drain
connected to the pulling-down control node PD_CN;

aninth TFT 19 having a gate connected to the pulling-down
node PD, a source connected to the low level VSS and a drain
connected to the pulling-up node PU; and

a tenth TFT T10 having a gate connected to the pulling-
down node PD, a source connected to the low level VSS and
a drain connected to the output terminal OUT.

Atthis time, a schematic structure of a shift register having
the shift register unit shown in FIG. 3 is as shown in FIG. 4, a
timing sequence of the forward scanning driving thereof'is as
shown in FI1G. 5 and a timing sequence of the reverse scanning
driving thereof is as shown in FIG. 6.

As shown in FIG. 4, main features of the shift register
include: the first clock signal input terminal CLK and the
second clock signal input terminal CLKB of adjacent shift
register units are alternately connected to driving signals
CLK and CLKB, respectively; the first scanning direction
selection signal input terminals CLK' of four adjacent shift
register units are connected to driving signals clk3 and clk4,
respectively, wherein two adjacent shift register units are
connected to a driving signal and the other two adjacent shift
register units are connected to the other driving signal, for
example, clk3, clk3, clkd, clkd; or clk4, clkd, clk3, clk3; or
clk3, clkd, clkd, clk3; or clkd, clk3, clk3, clk4; and timing
sequence for driving should be matched with the particular
connection manner; the input terminal INPUT of the shift
register unit is connected to the output terminal OUT of the
shift register unit at a previous stage, the first reset signal input
terminal Reset of the shift register unit is connected to the
output terminal of the shift register unit at a next stage, and the
input terminal INPUT of the shift register unit at a first stage
and the first reset signal input terminal Reset of the shift
register unit at a last stage are connected to a frame start signal
STV (STV_F and STV_B may be a same signal, and may also
be different signals); the output terminals OUT of all the shift
register units are connected to corresponding gate lines; and
all the VSSs are connected to a low level signal VSS.

Driving signals connected to the first scanning direction
selection signal input terminals CLK' of the shift register unit
should satisfy three requirements: a first requirement is that
the driving signal is at a high level during an input phase
(INPUT) of the stage; a second requirement is that the driving
signal is at a low level during a reset phase of the stage; and a
third requirement is that, in the driving signals connected to
the first scanning direction selection signal input terminals
CLK' of the shift register unit at the first stage and that at the
last stage, one is at a high level and the other is at a low level.
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As shown in FIG. 5, during the forward scanning driving,
in the shift register unit at the first stage:

During INPUT phase, that is, when signal STV_F becomes
a high level, the first TFT T1 is turned on, clk3 connected to
the first scanning direction selection signal input terminal
CLK'is also at a high level, and then the PU node is charged.

Then, during OUT phase, the first clock signal CLK
becomes a high level, an output signal GL.1 also becomes a
high level; meanwhile GL.1 also serves as a gate input signal
of the shift register unit at a second stage, and then the first
TFT T1 of the shift register unit at the second stage is also
turned on. At this time, clk3 connected to the first scanning
direction selection signal input terminal CLK' of the shift
register unit at the second stage is still at the high level, and
thus the pulling-up node PU of the shift register unit at the
second stage is charged.

During Reset phase, i.e., the OUT phase of the shift register
unit at the second stage, GL.2 becomes a high level, and thus
Reset signal of the shift register unit at the first stage also
becomes a high level and the second TFT T2 is turned on. At
this time, clk3 connected to the first scanning direction selec-
tion signal input terminal CLK' of the shift register unit at the
first stage becomes a low level, and thus the pulling-up node
PU is pulled down so that the pulling-up node PU is reset. The
first clock signal input terminal CLK becomes a low level, the
second clock signal input terminal CLKB becomes a high
level, the fourth TFT T4 and the seventh TFT T7 are turned on
and the eighth TFT T8 and the sixth TFT T6 are turned off; the
pulling-down control node PD_CN becomes a high level, the
fifth TFT T5 is turned on, and the pulling-down node PD also
becomes a high level, then the tenth TFT T10 and the ninth
TFT T9 are also turned on, the output terminal OUT is pulled
down to VSS, and thus a reset is achieved. Other shift register
units are similar to the shift register unit described above, and
the output of the scanning control signal is achieved progres-
sively.

During the reverse scanning driving, the timing sequence
of'the shift register driving signals CLK and CLKB are inter-
changed with each other, the direction selection signals clk3
and clk4 are interchanged with each other, and the timing
sequences are as shown in FIG. 6.

During the reverse scanning driving, in the shift register
unit at an n™ stage:

During INPUT phase, that is, when signal STV_B
becomes a high level, the second TFT T2 is turned on. At this
time, clk4 connected to the first scanning direction selection
signal input terminal CLK' is also at a high level, and thus the
pulling-up node PU is charged.

Then, during OUT phase, the second clock signal CLKB
becomes a high level, an output signal GLn also becomes a
high level; meanwhile GLn also serves as an input signal of
the shift register unit at an (n—1)” stage, and then the second
TFT 12 of the shift register unit at the (n—1)" stage is also
turned on. At this time, clk4 connected to the first scanning
direction selection signal input terminal CLK' of the shift
register unit at the (n—1)” stage is still at the high level, and
thus the pulling-up node PU of the shift register unit at the
(n-1)" stage is charged.

During Reset phase, i.e., the OUT phase of the shift register
unit at the (n-1)" stage, GL(n-1) becomes a high level, and
then Reset signal of the shift register unit at the n” stage (i.e.,
the first input signal terminal INPUT) also becomes a high
level and the first TFT T1 is turned on. At this time, clk4
connected to the first scanning direction selection signal input
terminal CLK' becomes a low level, and then the pulling-up
node PU is pulled down so that the pulling-up node PU is
reset. The Second clock signal input terminal CLKB becomes
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alow level, the first clock signal input terminal CLK becomes
a high level, then the fourth TFT T4 and the seventh TFT T7
are turned on and the eighth TFT T8 and the sixth TFT T6 are
turned off, the pulling-down control node PD_CN becomes a
high level, the fifth TF'T T5 is turned on, and the pulling-down
node PD also becomes a high level, and then the tenth TFT
T10 and the ninth TFT T9 are also turned on, the output
terminal OUT is pulled down to VSS, and thus reset is
achieved. Other shift register units are similar to the shift
register unit described above, and the output of the scanning
control signal is achieved progressively.

IfSTV_F and STV_B are a same signal, they are generally
referred to as STV. During the forward scanning driving, STV
is at a high level and clk3 is at a high level, then the first TFT
T1 of the shift register unit of the first stage is turned on and
the pulling-up node PU is charged. At this time, clk4 is at a
low level, although the first TFT T1 of the shift register unit at
the last stage is also turned on, the pulling-up node PU is not
charged and still at the low level, and the shift register unit will
not start. Similarly, during the reverse scanning driving, the
shift register unit at the last stage start and the shift register
unit at the first stage does not start. Consequently, bi-direc-
tional scanning driving can be achieved.

In an embodiment, connection cycle of the shift register
units of FIG. 4 is 4, and n is an integer multiple of 4. If not, the
driving timing sequence or the connection manner should be
adjusted or one or more null shift register units should be
added, so that the three requirements for the scanning direc-
tion selection signal can be satisfied.

In addition, the shift register unit shown in FIG. 3 can
achieve 8-clock driving by using two repeated structures and
shifted driving clock signals, which can decrease power con-
sumption of a gate driver effectively. The scanning direction
selection signals may be two, three, four or more, and the
driving timing sequence and the connection manner should be
adjusted accordingly.

Embodiment 2

The shift register unit at each stage as described above can
also be structured with a first reset control unit being added on
the basis of the structure as shown in FIG. 3 for ensuring that
the output terminal is reset by the reset unit as shown in FIG.
3.

Inan embodiment, as shown in FIG. 7, the first reset control
unit may include:

an eleventh TFT T11 having a gate connected to the first
reset signal input terminal Reset, a source connected to the
low level Vss and a drain connected to the output terminal
OUT;

a twelfth TFT T12 having a gate connected to the input
terminal INPUT, a source connected to the low level VSS and
a drain connected to the output terminal OUT.

Atthis time, a schematic structure of the shift register with
five driving signals (5-clock) having the shift register unit
shown in FIG. 7 is as shown in FIG. 8, and a timing sequence
of its forward scanning driving is as shown in FIG. 9 and a
timing sequence of its reverse scanning driving is as shown in
FIG. 10.

A schematic structure of the shift register with six driving
signals (6-clock) having the shift register unit shown in FIG.
7 is as shown in FIG. 11, and a timing sequence of its forward
scanning driving is as shown in FIG. 12 and a timing sequence
of'its reverse scanning driving is as shown in FIG. 13.

An operation voltage applied to the fourth TFT T4 is
always relatively large and its duty ratio is about 50%, which
may cause a large drift of threshold voltage and is harmful to
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the stability of gate driving. The addition of the eleventh TFT
T11 and the twelfth TFT T12 can ensure that the output
terminal is reset reliably and the reliability of gate driving is
increased.

In an embodiment, the output terminal OUT is reset by the
eleventh ITT T11 during the forward scanning and by the
twelfth TFT T12 during the reverse scanning.

Embodiment 3

In an example, the reset unit may further include:

a fifth TFT T5 having a gate connected to the pulling-down
controlnode PD_CN,; a source connected to the pulling-down
node PD and a drain connected to the second clock signal
input terminal CLKB;

a sixth TFT T6 having a gate connected to the pulling-up
node PU, a source connected to the low level VSS and a drain
connected to the pulling-down node PD;

aseventh TFT T7 having a gate and a drain connected to the
second clock signal input terminal CLKB and a source con-
nected to the pulling-down control node PD_CN;

an eighth TFT T8 having a gate connected to the pulling-up
node PU, a source connected to the low level VSS and a drain
connected to the pulling-down control node PD_CN;

a ninth TFT T9 having a gate connected to the pulling-
down node PD, a source connected to the low level VSS and
a drain connected to the pulling-up node PU;

a tenth TFT T10 having a gate connected to the pulling-
down node PD, a source connected to the low level VSS and
a drain connected to the output terminal OUT; and

a thirteenth TFT T13 having a gate connected to a second
reset control unit, a source connected to the low level VSS and
a drain connected to the output terminal OUT;

wherein the second reset control unit is used to ensure that
the output terminal OUT is reset by the reset unit.

In an embodiment, as shown in FIG. 14, the second reset
control unit described above includes:

a fourteenth TFT T14 having a gate connected to the first
reset signal input terminal Reset, a source connected to the
gate of the thirteenth TFT T13 and a drain connected to the
second scanning direction selection signal input terminal
CLK'B;

a fifteenth TFT T15 having a gate connected to the input
terminal INPUT, a source connected to the gate of the thir-
teenth TFT T13 and a drain connected to the second scanning
direction selection signal input terminal CLK'B;

a sixteenth TFT 16 having a gate connected to the first
scanning direction selection signal input terminal CLK', a
source connected to the low level VSS and a drain connected
to the gate of the thirteenth TFT T13.

At this time, a schematic structure of the shift register with
four driving signals (4-clock) having the shift register unit
shown in FIG. 14 is as shown in FIG. 15, and a timing
sequence of its forward scanning driving is the same as that
shown in FIG. 5 and a timing sequence of its reverse scanning
driving is the same as that shown in FIG. 6.

Below, an operation process for the second reset control
unit ensuring that the output terminal OUT is reset will be
explained.

When the forward scanning is performed:

during INPUT phase, the first scanning direction selection
signal input terminal CLK' and the input terminal INPUT are
at a high level, the second scanning direction selection signal
input terminal CLK'B and the first reset signal input terminal
Reset are at a low level, the fourteenth TFT T14 is turned off,
the fifteenth TFT 115 and the sixteenth TFT T16 are turned
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on, the gate of the thirteenth TFT T13 is pulled down and thus
the thirteenth TFT T13 is turned off;

during OUT phase, the input terminal INPUT and the first
reset signal input terminal Reset are at a low level (no matter
whether the first scanning direction selection signal input
terminal CLK' and the second scanning direction selection
signal input terminal CLK'B are at a high level or a low level),
the fourteenth TFT T14 and the fifteenth TFT T15 are turned
off (no matter whether the sixteenth TFT T16 is turned on or
off), the gate of the thirteenth TFT T13 is kept to be a low
level, that is, the thirteenth TFT T13 is kept to be off;

during Reset phase, the second scanning direction selec-
tion signal input terminal CLK'B and the first reset signal
input terminal Reset are at a high level, the first scanning
direction selection signal input terminal CLK' and the input
terminal INPUT are at a low level, the fourteenth TFT T14 is
turned on, the fifteenth TFT T15 and the sixteenth TFT T16
are turned off, the gate of the thirteenth TFT T13 becomes a
high level, that is, the thirteenth TFT T13 is turned on to reset
the output terminal OUT;

during non-operation phase, the input terminal INPUT, the
first reset signal input terminal Reset are always kept to be at
a low level, that is, the fourteenth TFT T14 and the fifteenth
TFT T15 are turned off; when the first scanning direction
selection signal input terminal CLK' becomes a high level, the
sixteenth TF'T T16 is turned on, the gate of the thirteenth TFT
T13 is pulled down, that is, the thirteenth TFT T13 is kept to
be off, so that the bias voltage applied on the thirteenth TFT
T13 is decreased, which is advantageous for prolonging the
lifespan of the thirteenth TFT T13, that is, the reliability of the
reset of the shift register.

The reverse scanning is similar to the forward scanning,
and the difference mainly lies in that it is necessary to make
some changes in driving signals.

Embodiment 4

As shown in FIG. 16, the second reset control unit
described above may include:

a seventeenth TFT T17 having a gate connected to the first
reset signal input terminal Reset, a source connected to the
gate of the thirteenth TFT T13 and a drain connected to the
second scanning direction selection signal input terminal
CLK'B;

an eighteenth TFT T18 having a gate connected to the input
terminal INPUT, a source connected to the gate of the thir-
teenth TFT T13 and a drain connected to the second scanning
direction selection signal input terminal CLK'B;

anineteenth TFT T19 having a gate connected to a second
reset signal input terminal Reset2, a source connected to the
low level VSS and a drain connected to the gate of the thir-
teenth TFT T13; and

a twentieth TFT T20 having a gate connected to a third
reset signal input terminal Reset3, a source connected to the
low level VSS and a drain connected to the gate of the thir-
teenth TFT T13.

Atthis time, a schematic structure of the shift register with
four driving signals (4-clock) having the shift register unit
shown in FIG. 16 is as shown in FIG. 17, and a timing
sequence of its forward scanning driving is the same as that
shown in FIG. 5 and a timing sequence of its reverse scanning
driving is the same as that shown in FIG. 6.

Compared to the shift register unit shown in FIG. 3, the
shift register unit shown in FIG. 16 has the advantageous of
better reliability; compared to the shift register unit shown in
FIG. 7, it has the advantageous of reducing the number of the
TFTs for directly resetting the output terminal OUT and thus
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decreasing the area occupied by the shift register unit effec-
tively (since the TFTs for directly resetting the output termi-
nal OUT have a relatively larger size).

Below, an operation process for the second reset control
unit ensuring that the output terminal OUT is reset will be
explained.

When the forward scanning is performed:

during pre-input phase, the input terminal INPUT, the first
reset signal input terminal Reset and the third reset signal
input terminal Reset3 are at a low level, and the second reset
signal input terminal Reset2 is at a high level, then the sev-
enteenth TFT T17, the eighteenth TFT T18 and the twentieth
TFT T20 are turned off, the nineteenth TFT T19 is turned on,
the gate of the thirteenth TFT T13 is pulled down, and thus the
thirteenth TFT T13 is turned off;

during INPUT phase, the input terminal INPUT is at a high
level, the second scanning direction selection signal input
terminal CLK'B, the first reset signal input terminal Reset, the
second reset signal input terminal Reset2 and the third reset
signal input terminal Reset3 are at a low level, the seventeenth
TFT T17, the nineteenth TEFT T19 and the twentieth TFT T20
are turned off, the gate of the thirteenth TFT T13 still is kept
to be a low level and thus the thirteenth TFT T13 is turned off
although the eighteenth TFT T18 is turned on;

during OUT phase, the input terminal INPUT, the first reset
signal input terminal Reset, the second reset signal input
terminal Reset2 and the third reset signal input terminal
Reset3 are at a low level (no matter whether the second
scanning direction selection signal input terminal CLK'B is at
a high level or a low level), the seventeenth TFT T17, the
eighteenth TFT T18, the nineteenth TFT T19 and the twenti-
eth TFT T20 are turned off; the gate of the thirteenth TFT T13
is kept to be a low level, that is, the thirteenth TFT T13 is kept
to be off;

during Reset phase, the second scanning direction selec-
tion signal input terminal CLK'B and the first reset signal
input terminal Reset are at a high level, the input terminal
INPUT, the second reset signal input terminal Reset2 and the
third reset signal input terminal Reset3 are at a low level, the
seventeenth TFT T17 is turned on, the eighteenth TFT T18,
the nineteenth TFT T19 and the twentieth TFT T20 are turned
off, the gate of the thirteenth TFT T13 becomes a high level,
that is, the thirteenth TFT T13 is turned on to reset the output
terminal OUT,;

during the reset phase of the thirteenth TFT T13, the input
terminal INPUT, the first reset signal input terminal Reset, the
second reset input terminal Reset2 and the third reset input
terminal Reset3 become a high level, and the seventeenth TFT
T17, the eighteenth TFT T18 and the nineteenth TFT T19 are
turned off, and the twentieth TF'T T20 is turned on, the gate of
the thirteenth TFT T13 is pulled down and the thirteenth TFT
T13 is turned off, so that the reset for the thirteenth TFT T13
is completed.

during non-operation phase, the input terminal INPUT, the
first reset signal input terminal Reset, the second reset signal
input terminal Reset2 and third reset signal input terminal
Reset3 are kept to be at a low level continuously, that is, the
seventeenth TFT T17, the eighteenth TFT T18, the nineteenth
TFT T19 and the twentieth TFT T20 are kept to be off; the
voltage at the gate of the thirteenth TFT T13 is kept at a low
level, so that the bias voltage applied on the thirteenth TFT
T13 is decreased, which is advantageous for prolonging the
lifespan of the thirteenth TFT T13, that is, the reliability of the
reset of the shift register.

The reverse scanning driving is similar to the forward
scanning driving, and the difference mainly lies in that it is
necessary to make some changes in driving signals.
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At last, a comprehensive description will be given to the
above several embodiments:

The shift register adopting the shift register unit shown in
FIG. 3 or FIG. 7 (or having the same or similar interface) can
adopt the structure shown in FIG. 8 or FIG. 11 or the structure
derived therefrom, in addition to the structure shown in FIG.
4.

As compared to FIG. 4, a direction selection signal clk5 is
added in FIG. 8, and the connection relationship is shown in
FIG. 8. A driving timing sequence for such a structure is
shown in FIG. 9 and FIG. 10. The particular driving process
is similar to that for the structure in FIG. 3. When the reverse
scanning driving is performed, the timing sequences of the
shift register driving signals CLK and CLKB are inter-
changed, and the direction selection signals clk3 and clk5 are
interchanged, and the particular timing sequence is shown in
FIG. 9 and FIG. 10. An advantage is that the number of the
units connected to each selection signal clkx is decreased
(becomes n/3 from n/2), so that the power consumption
caused by the storage capacitor can be reduced; another
advantage is that the duty ratio of the scanning direction
selection signal can be reduced (becomes 33% from 50%)
when the shift register unit is not in operation, so that the
possibility of being turned on accidentally can be reduced
effectively and thus the reliability is increased.

As compared to FIG. 4, two scanning direction selection
signals clk5 and clk6 are added in FIG. 11, and the connection
relationship is shown in FIG. 11. A driving timing sequence
for such a structure is shown in FIG. 12 and FIG. 13. The
particular driving process is similar to that for the structure in
FIG. 3. When the reverse scanning driving is performed, the
timing sequences of the shift register driving signals CLK and
CLKB are interchanged, the direction selection signal clk3
and clk6 are interchanged and the direction selection signals
clk4 and clk5 are interchanged, and the particular timing
sequence is shown in FIG. 12 and FIG. 13. An advantage is
that the number of the units connected to each scanning
direction selection signal clkx is decreased (becomes n/4
from n/2), so that the power consumption caused by the
storage capacitor can be reduced; another advantage is that
the duty ratio of the direction selection signal can be reduced
(becomes 25% from 50%) when the shift register unitis notin
operation, so that the possibility of being turned on acciden-
tally can be reduced effectively and thus the reliability is
increased.

The shift register adopting the shift register unit shown in
FIG. 14 (or having the same or similar interface) can adopt the
structure shown in FIG. 8 or FIG. 11 or the structure derived
therefrom, in addition to the structure shown in FIG. 15.

The shift register adopting the shift register unit shown in
FIG. 16 (or having the same or similar interface) can adopt the
structure shown in FIG. 8 or FIG. 11 or the structure derived
therefrom, in addition to the structure shown in FIG. 17, and
has the advantage of better stability.

In addition, according to an embodiment of the present
disclosure, there is provided a display including any one of
the above described shift registers according to the embodi-
ments of the present disclosure.

The above descriptions are only for illustrating the embodi-
ments of the present disclosure, and in no way limit the scope
of the present disclosure. It will be obvious that those skilled
in the art may make modifications, variations and equiva-
lences to the above embodiments without departing from the
spirit and scope of the present disclosure as defined by the
following claims. Such variations and modifications are
intended to be included within the spirit and scope of the
present disclosure.
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What is claimed is:

1. A shift register including a plurality of shift register units
at a plurality of stages, wherein the shift register unit at each
stage includes:

a first Thin Film Transistor (TFT) for charging or discharg-
ing a pulling-up node under the control of a driving input
signal and a scanning direction selection signal, wherein
the first TFT serves as a start switch of the shift register
unit at the stage to charge the pulling-up node during a
forward scanning driving and serves as a reset switch of
the shift register unit at the stage to discharge the pull-
ing-up node during a reverse scanning driving;

a second TFT for charging or discharging the pulling-up
node under the control of a first reset signal and the
scanning direction selection signal, wherein the second
TFT serves as a reset switch of the shift register unit at
the stage to discharge the pulling-up node during a for-
ward scanning driving and serves as a start switch of the
shift register unit at the stage to charge the pulling-up
node during a reverse scanning driving;

a reset unit for resetting the pulling-up node and an output
terminal;

a pulling-up unit for pulling up a potential at the output
terminal during an outputting phase; and

a reset control unit configured to ensure that the output
terminal is reset by the reset unit;

wherein, a gate of the first TFT is connected to an input
terminal, a source of the first TFT is connected to the
pulling-up node, a drain of the first TFT is connected to
afirst scanning direction selection signal input terminal;
and

a gate of the second TFT is connected to a first reset signal
input terminal, a source of the second TFT is connected
to the pulling-up node, and a drain of the second TFT is
connected to the first scanning direction selection signal
input terminal;

wherein the reset control unit includes:

a first reset control TFT having a gate connected to the first
reset signal input terminal, a source connected to a low
level and a drain connected to the output terminal; and

a second reset control TFT having a gate connected to the
input terminal, a source connected to the low level and a
drain connected to the output terminal.

2. The shift register according to claim 1, wherein the

pulling-up unit includes:

a third TFT having a gate connected to a first terminal of a
storage capacitor, a source connected to the output ter-
minal and a drain connected to a first dock signal input
terminal; and

the storage capacitor having the first terminal connected to
the pulling-up node and a second terminal connected to
the output terminal.

3. The shift register according to claim 1, wherein the reset

unit includes:

a fourth TFT having a gate connected to a second clock
signal input terminal, a source connected to the low level
and a drain connected to the output terminal;

a fifth TFT having a gate connected to a pulling-down
control node, a source connected to a pulling-down node
and a drain connected to the second dock signal input
terminal;

a sixth TFT having a gate connected to the pulling-up node,
asource connected to the low level and a drain connected
to the pulling-down node;

a seventh TFT having a gate and a drain connected to the
second dock signal input terminal and a source con-
nected to the pulling-down control node;
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an eighth TFT having a gate connected to the pulling-up
node, a source connected to the low level and a drain
connected to the puffing-down control node;

a ninth TFT having a gate connected to the puffing-down
node, a source connected to the low level and a drain
connected to the pulling-up node; and

a tenth TFT having a gate connected to the pulling-down
node, a source connected to the low level and a drain
connected to the output terminal.

4. A display including the shift register according to claim 10

1.

5. A shift register including a plurality of shift register units
at a plurality of stages, wherein the shift register unit at each
stage includes:

afirst Thin Film Transistor (TFT) for charging or discharg-
ing a pulling-up node under the control of a driving input
signal and a scanning direction selection signal, wherein
the first TFT serves as a start switch of the shift register
unit at the stage to charge the pulling-up node during a
forward scanning driving and serves as a reset switch of
the shift register unit at the stage to discharge the pull-
ing-up node during a reverse scanning driving;

a second TFT for charging or discharging the pulling-up
node under the control of a first reset signal and the
scanning direction selection signal, wherein the second
TFT serves as a reset switch of the shift register unit at
the stage to discharge the pulling-up node during a for-
ward scanning driving and serves as a start switch of the
shift register unit at the stage to charge the pulling-up
node during a reverse scanning driving;

a reset unit for resetting the pulling-up node and an output
terminal;

a pulling-up unit for pulling up a potential at the output
terminal during an outputting phase; and

a reset control unit configured to ensure that the output
terminal is reset by the reset unit;

wherein, a gate of the first TFT is connected to an input
terminal, a source of the first TFT is connected to the
pulling-up node, a drain of the first TFT is connected to
afirst scanning direction selection signal input terminal;
and

a gate of the second TFT is connected to a first reset signal
input terminal, a source of the second TFT is connected
to the pulling-up node, and a drain of the second TFT is
connected to the first scanning direction selection signal
input terminal;

wherein the reset control unit includes:

afirst reset control TFT having a gate connected to the first
reset signal input terminal, a source connected to the

14

reset unit and a drain connected to a second scanning
direction selection signal input terminal;

a second reset control TFT having a gate connected to the

input terminal, a source connected to the source of the first

5 reset control TFT and a drain connected to the second scan-
ning direction selection signal input terminal.

6. The shift register according to claim 5, wherein the reset

unit includes:

a fifth TFT having a gate connected to a pulling-down
control node, a source connected to a puffing-down node
and a drain connected to a second clock signal input
terminal;

a sixth TFT having a gate connected to the pulling-up node,
a source connected to a low level and a drain connected
to the pulling-down node;

a seventh TFT having a gate and a drain connected to the
second clock signal input terminal and a source con-
nected to the pulling-down control node;

an eighth TFT having a gate connected to the pulling-up
node, a source connected to the low level and a drain
connected to the pulling-down control node;

a ninth TFT having a gate connected to the pulling-down
node, a source connected to the low level and a drain
connected to the pulling-up node;

a tenth TFT having a gate connected to the pulling-down
node, a source connected to the low level and a drain
connected to the output terminal; and

a thirteenth TFT having a gate connected to the source of
the first reset control TFT, a source connected to the low
level and a drain connected to the output terminal.

7. The shift register according to claim 5, wherein the reset

control unit further includes:

athird reset control TFT having a gate connected to the first
scanning direction selection signal input terminal, a
source connected to the low level and a drain connected
to the source of the first reset control TFT.

8. The shift register according to claim 5, wherein the reset

control unit further includes:

a fourth reset control TFT having a gate connected to a
second reset signal input terminal, a source connected to
the low level and a drain connected to the source of the
first reset control TFT; and

a fifth reset control TFT having a gate connected to a third
reset signal input terminal, a source connected to the low
level and a drain connected to the source of the fourth
reset control TFT.
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